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MARKED-UP rnPY OF CL AIMS AS AMENDED 

1 . (I\vkc.Amended) A method of fabricating a CMOS inverter comprising: 
providing a heterostructure including a Si substrale, a relaxed Si,-.Ge, layer on 
said Si substrate, and a stiained surface layer on said relaxed SiuxGe.. layer, the 
heterostructure comprising a planari^d surface located between the strained surface layer 
and the Si substrate and having a surface roughness less than 1 nm^ ierebv the strained 
i^ ypr exhibits a rQ "r>^Tit>^s less than 1 nm; and ^ 
integrating a pMOSFET and an nMOSFET in said heterostructure. wherein the 
cliannel of said pMOSFET and the channel of said nMOSFET are formed in said strained 
surface layer. 



PAGE 8I43*RCVDAT2I27/2007 10:28:16AM [Eastern Standard Time]*SVR:USPTOffXRF.3/15'DM 



02/27/2007 



10:29 FAX 6175231231 



GOODWIN PROCTER 



@00d 



Amendment and Respond 
U.S. Serial No. 09/884,172 
Pa^c 4 

ri .K\N COPY OF AL T PENDING CLAIMS 

1 crwice Amended) A method of fabricating a CMOS inverter comprising: 
providing a heterostructurc including a Si substrate, a relaxed Sii.xGex layer on 
said Si substrate, and a strained surface layer on said relaxed Sii-xGe^ layer, the 
heterostructure comprising a planarized surface located between the strained surface layer 
and the Si substrate and having a surface roughness less than 1 nm, whereby the strained 
surface layer also exhibits a roughness less than 1 nm; and 

integrating a pMOSFET and an nMOSFET in said heterostructure, wherein the 
channel of said pMOSFET and the channel of said nMOSFET are fomied in said strained 
surface layer. 



4. Tlie method of claim 1, wherein the heterostructure further comprises an oxide 
layer positioned between the relaxed Si,.xGex layer and the Si substrate. 



5. The method of claim 1, wherein tlie heterostructure further comprises a SiGe 
gi-aded buffer layer positioned between the relaxed Sii-xGe^ layer and the Si substrate. 



6. The method of claim 1 , whereij:i the strained surface layer comprises Si. 



7. The method of claim i, wherein 0.1<x<0.5, 
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8. The method of claim 7, wherein the ratio of gate width of the pMOSFET to the 
gate width of the nMOSFET is approximately equal to the raUo of the eleclron mobility 
and the hole mobility in bulk silicon. 

9. Tlie method of claim 7, wherein the ratio of gale width of the pMOSFET to the 
gate width of the nMOSFET is approximately equal to the ratio of the electron mobiUty 
and the hole mobility in the strained surface layer. 

1 0. The method of claim 7, wherein the ratio of gate width of the pMOSFET to 
the gate width of the nMOSFET is approximately equal to the square root of the ratio of 
the electron mobility and the hole mobility in bulk silicon. 

11. The method of claim 7. wherein the ratio of gate width of the pMOSFET to 
the gate width of the nMOSFET is approximately equal to Uie square root of the ratio of 
the electron mobility and the hole mobility in the strained surface layer. 

12. The method of claim 7, wherein the gate drive is reduced to lower power 
consumption. 

1 3. (Amended) A method of fabricating an integrated circuit comprising: 
providing a heterostructure having a Si substrate, a relaxed Sii.xGex layer on said 

Si substrate, and a strain d layer on said relaxed Si|.;(Gex layer; 
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planari/ing a surface between the strained layer and the Si substrate lo a surface 

roughness less than 1 nm; and 

forming a p transistor and an n transistor in said heterostruclurc, wherein said 
strained layer comprises tlie channel of said n transistor and said p transistor, and said n 
transistor and said p transistor are interconnected in a CMOS circuit. 

1 6. The method of claim 1 3, wherein the heterostructure further comprises an 
oxide layer positioned between the relaxed SiuxGe, layer and the Si substrate. 



17. The method of claim 13, wherein the heterostructure fiirther comprises a SiGe 
graded buffer layer positioned between the relaxed SiLxGe^ layer and the Si substrate. 



18. The method of claim 13, wherein the strained layer comprises Si. 



1 9. The method of claim 13, wherein 0. 1 <x<0.5. 



20. The method of claim 1 3. wherein the CMOS circuit comprises a logic gate. 



21 . The method of claim 1 3, wherein the CMOS circuit comprises a NOR gate. 



22. The method of claim 1 3, wherein the CMOS circuit comprises an XOR gate. 
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23- llie method of claim ) 3, wherein the CMOS circuit comprises a NAND gate. 

24. The method of claim 13, wherein the p-channel transistor serves as a pull-up 
ti-ansistor jji said CMOS circuit and the n-channel transistor seizes as a pull-down 
transistor in said CMOS circuit. 

25. The method of claim 13, wherem the CMOS circuit comprises an inverter. 



26. A method of fabricating a CMOS inverter comprising: 
providing a graded Sii-xGex layer on a first Si substrate; 

providing a relaxed Sii-yGcy layer on said graded layer to form a first structure; 
bonding said relaxed layer of said first structure to a second structure that includes 

a second Si substrate; 

removing said first Si substrate and said graded layer; 

providing a strained surface layer on said relaxed layer to form a heterostructure; 

and 

integrating a pMOSFET and an nMOSFET in said heterostructure, wherein the 
channel of said pMOSFET and the channel of said nMOSFET arc formed in said strained 
surface layer. 

27. A method of fabricating an integrated circuit comprising: 
providing a graded Sii.xGcx layer on a fust Si substrate; 
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providing a relaxed Sii-yGCy layer on said graded layer to foim a first structure; 
bonding said relaxed layer of said first structui-e to a second structure that includes 

a second Si substrate; 

removing said first Si substiate and said graded layer, 

providing a strained surface layer on said relaxed layer to form a heterostructure; 

and 

forming a p transistor and an n transistor in said heterostructure. wherein said 
strained layer comprises the channel of said n transistor and said p transistor, and said n 
u-ansistor and said p transistor are interconnected in a CMOS circuit. 
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